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GoAL:

STUDENTS WILL LEARN HOW DIFFERENT TYPES OF MATH
ARE INCORPORATED INTO THE ARCHITECTURE AND LOOK OF
THE ANCIENT PARTHENON

OBJECTIVES:
AS A RESULT OF THIS LESSON, STUDENTS WILL:

*LEARN WHAT OPTICAL REFINEMENTS ARE AND HOW THEY
MAKE THE PARTHENON APPEAR TO BE “PERFECT?”
*DETERMINE RATIOS AND DIMENSIONS OF THE PARTHENON
*EXPLORE HOW MATH CONCEPTS USED BY THE GREEKS ARE
STILL USED IN THE WESTERN WORLD TODAY

HISTORY.

IN ORDER TO UNDERSTAND THE MATH INVOLVED, A BRIEF
HISTORY OF THE PARTHENON IS NEEDED.

THE PARTHENON WAS COMPLETED IN 432 BC, ASs A
TEMPLE TO GREEK GODDESS ATHENA, GODDESS OF WAR
AND WISDOM, AND ALSO PATRON SAINT OF ATHENS. IT
STANDS HIGH ON THE ACROPOLIS, SYMBOLIZING POWER
AND INFLUENCE. UNDER THE COMMAND OF HEAD OF STATE
PERICLES, SCULPTOR AND MASTERMIND PHIDIAS, AND
ARCHITECTS ICTINUS AND CALLICRATES WERE HIRED FOR
THE JOB OF BUILDING. THEY DID AN IMPECCABLE JOB, AS
FOR TODAY, DURING RESTORATION, WE CAN SEE THAT
PIECING TOGETHER THE PARTS IS NEARLY IMPOSSIBLE, LIKE
A PERFECT PUZZLE.



DIMENSIONS 2 3 w0 1 m

e THE BASE OF THE PARTHENON IS 228 L |
FEET LONG BY 101 FEET WIDE

e THE BASE AREA IS 23,028 SQUARE
FEET

e THERE ARE 46 COLUMNS: EIGHT IN THE
FRONT AND BACK AND 17 ON EACH SIDE
(CORNERS COUNTED TWICE)

eEACH COLUMN STANDS
APPROXIMATELY 34 FEET HIGH

e ATHENA STANDS 41 FEET 10 1/2 INCHES
TALL, WITH NIKE AT 6 FEET 4 INCHES 200000

e THE CEILING IS 45 FEET HIGH

THIS IS AN AERIAL
VIEW OF THE BASE
AND COLUMNS IN

LET’S THINK ABOUT THIS...

THE PARTHENON.

THAT MEANS THE PARTHENON IS ABOUT HALF THE SIZE OF A FOOTBALL FIELD
IN AREA!

YOu wOouLD NEED 132 5 FOOT STUDENTS LYING DOWN IN A ROW TO CIRCLE
ALL THE WAY AROUND THE BASE!

TO TOUCH THE CEILING YOU wOULD NEED NINE S FOOT STUDENTS TO STAND
ON TOP OF EACH OTHER!

EVEN THOUGH NIKE LOOKS SO SMALL, SHE IS TALLER THAN MOST OF YOu!

YOu wOouLD NEED EIGHT 5 FOOT STUDENTS TO TOUCH ATHENA’S CROWN!




OPTICAL REFINEMENT
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ACTIVITY!:

START WITH SHOWING STUDENTS THIS SHORT VIDEO FROM NOVA aN
OPTICAL REFINEMENTS IN THE PARTHENON.

http://wwwyoutube.com/watch?v=vzhA3yitofl

NOW USE THIS LINK, AND HAVE STUDENTS DO SOME OF THE ILLUSIONS.
TALK ABOUT IT AND ASK wWHO SAW WHAT.

http://www.scientificpsychic.com/graphics/

SECRETS:

AS YOU CAN SEE FROM THE VIDEO, VISUAL PERFECTION IS THE GOAL IN
INCLUDING ILLUSIONS IN BUILDING. OF COURSE, TO BE ABLE TO DO THIS
EXACTLY RIGHT, MATH COMES INTO PLAY.

ALL OF THE “STRAIGHT” LINES ON THE PARTHENON ARE NOT ACTUALLY
GEOMETRICALLY STRAIGHT. A SERIES OF “0OPTICAL REFINEMENTS” WERE
PURPOSEFULLY BUILT INTO ITS STRUCTURE.

LONG STRAIGHT FLOORS TEND TO “DIP” IN THE MIDDLE. TO COUNTERACT
THIS, THE CENTER OF THE BASE OF THE PARTHENON WAS RAISED BY FOUR
INCHES ON ALONG THE SIDES, AND TwWO INCHES ALONG THE FRONT.
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MORE SECRETS...

COLUMNS TEND TO LOOK NARROWER IN ﬁ

THE MIDDLE, SO EACH COLUMN IN THE Diagram 1
s T - -

PARTHENON WAS BUILT WITH A SLIGHT :
Thetemple as it
BULGE IN THE MIDDLE, TO MAKE THEM ‘iSU'J”V 9 ears
APPEAR “STRAIGHT.” THIS IS CALLED v > : ‘pp
ENTASIS. with correction

COLUMNS TEND TO “CONTRACT?”
TOWARDS THE TOP, SO THE BASE OF

EACH COLUMN WAS BUILT A LITTLE Diagram 2 —
THICKER. The temple as it

would appear
THE COLUMNS WERE SPACED WIDER without correction ]
APART, TO AVOID LOOKING SMALLER - ——

TOWARDS THE CENTER.

THE CENTER COLUMNS WERE BUILT

THICKER, BECAUSE FROM FAR AWAY THE [jagram 3 ;.-g--"ﬂ—-\—-a-._

OUTER COLUMNS CAN LOOK BIGGER. Tl ternpl o It

!
v built witl
THE COLUMNS WERE BUILT SLANTING

)

SLIGHTLY INWARD, SO THEY wWOULD v uon L ———
MEET IF EXTENDED EXACTLY ONE MILE
INTO THE SKY. Optical Correction (Entasis) In Doric Temples

THIS IS CORRECTED WITH THE

TRIANGULAR ROOF, MAKING THE TOP THE FIGLURES AT THE SIDE AND
PART OF THE COLUMNS APPEAR TO BOTTOM, SHOW EXABGERATED
SLANT OUTWARD. VERSIONS OF THE ILLUSIONS,

AND THEN WHAT YOU SEE WHEN
LONG, STRAIGHT LINES APPEAR FROM A YOU LOOK AT IT, A PERFECGT
DISTANCE TO 'DIP" IN THE MIDDLE. TO FORM.

COUNTERACT THIS, ALL HORIZONTAL
LINES IN THE PARTHENON, SUCH AS THE
FLOOR OR CEILING CURVE UPWARD
TOWARD THE CENTER OF THE BUILDING
ON A 9" CuRrRVE.

ACTIVITY:

PUT THE ILLUSION PARAGRAPHS ON THE BOARD, AND HAVE STUDENTS
DRAW WHAT THEY THINK THE EXAGGERATED VERSION LOOKS LIKE. THEN
PUT UP WHAT THEY ACTUALLY LOOK LIKE. THIS IS TO SEE IF STUDENTS CAN
VISUALIZE WHAT THE GREEKS DID.

A




GOLDEN RATIO

ACCORDING TO GREEKS, A GOLDEN RATIO IS A RECTANGLE WITH RATIO
FROM LENGTH TO WIDTH BEING 1.61803 39887 49894 84820. THIS
RATIO HAS LONG BEEN CONSIDERED MOST PLEASING TO THE EYE. THIS
SHOWS THAT THEY USED MATH IN THE VERY BLUEPRINTS OF PARTHENDON.
THIS FIGURE OUTLINES GOLDEN RATIOS IN THE PARTHENON.

A RATIO OF 4:9 IS ALSO FOUND THROUGHOUT THE PARTHENON. YOU CAN
FIND IT BETWEEN THE WIDTH OF THE COLUMNS AND THE DISTANGCE BETWEEN
THEIR CENTERS, AND THE HEIGHT OF THE FACADE TO ITS WIDTH.

THIS GOOGLE EARTH IMAGE SHOWS OVERLAPPING CIRCLES IN
WHICH THE 4:9 RATIO COULD BE DERIVED FROM A VESICA. THE
LARGER CIRCLES HAVE A RADIUS OF HALF A STADIUM LONG.



EXTRA CREDIT

THEONI PAPPAS, AUTHOR OF THE JOY OF MATHEMATICS, WILL
PRESENT A FREE LECTURE AT THE NASHVILLE PARTHENON,
TUESDAY OCTOBER 7, 2009 AT 7:00 PM. HAVE STUDENTS GO
TO THE LECTURE, AND WRITE A ONE PAGE SUMMARY TO TURN IN
THE NEXT DAY ON THE TOPIC FOR EXTRA CREDIT POINTS.

CONCLUSION ACTIVITY

HAVE STUDENTS DO THE CROSSWORD PUZZLE AT THIS LINK!

http:/wwwvariety-games.com/CW/Puzzles/14897 37 29-puzzle.htm

THIS SHOULD TEST THEIR KNOWLEDGE ON THE SUBJECT MATTER, AS WELL
AS BE A FUN ACTIVITY. ALONE OR WORKING IN GROUPS IS OKAY.

RESOURCES

THESE ARE LINKS TO MANY PAGES | FOUND USEFUL IN THE PLANNING
OF THIS LESSON, AS WELL AS OTHER INFORMATION ON THE
PARTHENON.

http:/www.math.nus.edv.sa/aslaksen/projects/perspective/parthenon.htm

http:/www.geom.uvive.edu/ demo%337/97b/art.htm

http:/www.nytimes.com/2008/01/29/arts/television/29genz.htwl

http://www.pbs.org/wgbh/nova/parthenon/program.htwl

http:/en.wikipedia.ora/wiki/Parthenon

http:/www.ancient-greece.org/architecture/parthenon.hiwl

http:/www.greatbuildings.com/buildings/The_Parthenon.htwl

http:/www.michaelbach.de/ot/
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